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IMPROVED RF TEST PROBE 


Background of the Invention 

1. Field of the Invention 

The present invention relates to radio frequency circuits; more specifically, probes for 
testing radio frequency circuits. 


10 2. Description of the Related Art 

In the past, radio frequency circuits were tested usually using radio frequency (RF) 
couplers. Radio frequency couplers were built into the circuit to provide test points to monitor 
the radio frequency signal in the circuit under test. This technique had the disadvantage of using 
precious circuit card real estate as well as adding the expense of RF couplers. 
15 Another technique for testing RF circuits involved using RF test probes with a bayonet 

type tip. One of the bayonet tips was used as a ground and the second bayonet tip was used to 
contact a radio frequency conductor such as a microstrip in the circuit under test. The bayonet 
tips often provided poor contact with either the microstrip or ground. Additionally, the bayonet 
probe affected the circuit under test and thereby distorted the RF signal to be measured. 

20 

Summary of the Invention 

The present invention provides an inexpensive RF test probe that provides a consistent 
measurement of an RF signal while having minimal effect on the circuit under test. In one 
embodiment of the present invention, an RF test probe comprises a return conductor and a 
25 probing conductor. The probing conductor is positioned within an insulator, and a termination 
such as a 50 ohm resistor is electrically positioned between the ground conductor and probing 
conductor. The probe is used by placing a portion of the insulating material that surrounds the 
probe conductor in contact with a circuit such as an RF microstrip carrying an RF signal to be 
monitored. 
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Brief Description of the Drawings 

FIG. 1 illustrates the RF test probe being used to measure an RF signal carried on an RF 
microstrip; 
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FIG. 2 is a side view of the RF test probe; 
FIG. 3 is a second side view of the RF test probe; 
FIG. 4 is a cross section along line AA of FIG. 2; 
FIG. 5 is a cross section along line BB of FIG. 2; 
5 FIG. 6 illustrates an alternative cross section taken along line BB of FIG. 2; and 

FIG. 7 illustrates another embodiment of the RF test probe. 

Detailed Description of the Invention 

FIG. 1 illustrates RF test probe 10 being used to measure an RF signal carried on RF 

10 microstrip 12. Coaxial output portion 14 of RF test probe 10 carries a signal representative of the 
RF signal on microstrip 12 to testing equipment such as an oscilloscope or spectrum analyzer. 
Handle 16 is used to provide a convenient non-conductive gripping surface for the user. Signal 
pickup section 18 includes insulator 20 and probe conductor 22. The probe is used by contacting 
an outer surface of insulator 20 to the conductor carrying the RF signal to be monitored. 

15 FIG. 2 is a side view of test probe 10. In this view, coaxial output portion 14 is shown 

with a threaded connector to facilitate connecting a cable used to provide a connection to testing 
equipment. Within handle 16, coaxial conductor 28 continues until reaching handle end 30. At 
handle end 30, the conductive shielding associated with the outer layer of coaxial conductor 28 is 
stripped away to expose a flexible insulator 20. It is possible to use the core material of the 

20 coaxial conductor as insulator 20; however, it is also possible to strip away the core material and 
use a flexible insulator such as a TEFLON® type material as insulator 20. (TEFLON® is a 
registered trademark of E. I. duPont de Nemours and Company.) Probe conductor 22, which may 
be the center conductor of coaxial conductor 28, continues on a curved path through insulator 20 
and reenters handle 16. Once reentering handle 16, probe conductor 22 is terminated in 

25 terminator 32. Terminator 32 is electrically positioned between probe conductor 22 and the 

return or ground conductor of coaxial conductor 28. The return conductor of coaxial conductor 
28 may be external metal sheathing 34 or may be a conductive shield positioned below a non- 
conductive outer shield. Terminator 32 may be a resistor or semiconductive device such as a 
diode. If a resistor is used, it is preferable to use a resistance value that matches the characteristic 

30 impedance of the RF circuit under test. In many circuits, the characteristic impedance is typically 
50 ohms and therefore terminator 32 is typically a 50 ohm resistor. 

FIG. 3 illustrates another side view of test probe 10. The view of FIG. 3 illustrates the 
view of FIG. 2 rotated 90 degrees. 
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FIG. 4 is a cross section taken along line AA of FIG. 2. The cross section illustrates 
conductor 22 within insulator 20 and it also illustrates that insulator 20 has a circular cross 
section. Additionally, arrow 40 illustrates the direction of the RF signal in the circuit under test 
relative to the probe to produce the maximum signal conducted through coaxial conductor 28. As 
5 a result, the probe may be rotated to determine the propagation direction of the RF signal being 
monitored. 

FIG. 5 is a cross section taken along line BB of FIG. 2. FIG. 5 once again illustrates that 
the cross section of insulator 20 is circular. The circular cross section offers the advantage of 
allowing the probe to be held at different angles when making contact with a conductor carrying 
10 an RF signal to be monitored. The circular cross section permits the probe to be held at different 
angles while maintaining the same distance between probe conductor 22 and the conductor 
carrying the signal to be monitored. This results in consistent measures of the signal to be 
monitored independent of the angle at which the probe is held. 

FIG. 6 illustrates an alternative cross section taken along line BB of FIG. 2. In this case, 
{n 15 insulator 20 has at least a partial cross section that is substantially circular in a plane that is 
ffl substantially perpendicular to probe conductor 22 that is passing through the cross section. This 

f[j embodiment offers the advantage of providing a circular cross section along the areas where the 

! = y probe would most likely contact the circuit under test while providing a flat cross section in areas 

Q where the probe is less likely to contact a circuit carrying a signal to be monitored. 

• ^ 

^ 20 FIG. 7 illustrates an alternative embodiment to the invention. In this embodiment, probe 

50 includes handle 52 and coaxial conductor 54. Coaxial conductor 54 may include a threaded 

[IS end at end section 56 to facilitate connection to a coaxial cable for connection to testing 

equipment. At end 58 of handle 52 probe conductor 60, which may be the center conductor of 
coaxial conductor 54, emerges from the handle without outer conductive shield 62 of coaxial 
25 conductor 54. It should be noted that outer shield 62 may also act as a return or ground 

conductor. Probe conductor 60 extends out from handle 52 and then returns into handle 52 at 
position 64. After reentering handle 64, conductor 60 is terminated in terminator 66 which is 
electrically positioned between conductor 60 and return conductor 62. As mentioned earlier, 
terminator 66 may be a resistor or semiconductor device such as a diode. Insulator 68 is 
30 positioned adjacent to the portion of probe conductor 60 that extends out of handle 52. The outer 
surface of insulator 68 is used to make contact to a conductor carrying an RF signal to be 
monitored. Insulator 68 may be attached directly to conductor 60 or it may be held in a spaced 
relationship to conductor 60 and attached to handle 52 for mechanical support. 


3 


R. E. Myer 72 

Other embodiments of the invention may include configurations that permit an insulated 
surface adjacent to a probing conductor to be placed in contact with an RF circuit under test while 
a terminator is placed between the probe conductor and a return or ground conductor. 
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